Objective: To analyze the association between Manchester Triage System flowchart discriminators and nursing diagnoses in adult patients classified as clinical priority I (emergency) and II (very urgent).
INTRODUCTION
The Manchester Triage System (MTS) was created in Manchester, United Kingdom, in 1994, and has since been used as a valid, safe, and reliable triage protocol at many emergency departments (EDs) across different countries worldwide, including Brazil (1) (2) . The MTS is structured into presentational flow charts and discriminators. Flow charts represent the most common complaints with which patients present to the ED; each flow chart contains specific signs and symptoms that usually accompany the presenting problem (discriminators). The selection of the most appropriate flowchart and the most relevant discriminator leads health professionals to determine the patient's clinical priority of care. Each priority level indicates a severity level, represented by a color, and corresponds to a maximum waiting time for care (3) . Clinical priority I corresponds to the severity level "emergency", is represented by the color red, and requires immediate care; clinical priority II corresponds to the severity level "very urgent", is represented by the color orange, and requires care within 10 minutes; clinical priority III corresponds to the severity level "urgent", is represented by the color yellow, and requires care within 60 minutes; clinical priority IV corresponds to the severity level "standard", is represented by the color green, and requires care within 120 minute; and, finally, clinical priority V corresponds to the severity level "non-urgent", is represented by the color blue, and requires care within 240 minutes (3) . Clinical priority is assigned according to the patient's chief complaint (obtained from the patient or relatives) and to a nurse-led evaluation of the patient's health status through history and a brief physical examination, in order to select the appropriate MTS flowchart and discriminators (4) .
Similarly to patient assessment by the MTS, the nursing process (NP) also guides nurses' clinical judgment and decision-making on the basis of patient data collection (history and physical examination), which constitutes the first step of the NP, with the purpose of establishing a nursing diagnosis (ND) (5) .
Based on this premise, nurses use the NP when they classify patient risk at the ED through the Manchester System, although rapidly and succinctly due to the very nature of ED care; because nurses are required to collect data to identify patient signs, symptoms, and risk factors, this leads them to think critically and to make a clinical judgment about each situation. Thus, it can be hypothesized that the MTS may support the second step of the NP, i.e., ND. In this context, a study conducted at a Brazilian ED to identify possible NDs in patients classified as clinical priority I and II according to the MTS concluded that the System may facilitate identification of defining characteristics and related/risk factors that support the establishment of NDs (6) . However, the NDs listed in this study were not obtained in the real-world care setting, but were rather described retrospectively as possible NDs on the basis of expert review of patient records.
To the best of our knowledge, no published studies have sought to test for associations between MTS flow chart discriminators and NDs, an assessment that might contribute valuable evidence to enhance clinical judgment and decision-making by nurses in urgent and emergency care settings. Within this context, and considering the hypothesis that the MTS might provide nurses the opportunity of identifying defining characteristics, related factors, and risk factors for selection of NDs, we designed the present study to analyze whether associations exist between MTS flow chart discriminators and NDs according to the NANDA-I taxonomy in adult patients classified as clinical priority I (emergency) or II (very urgent) in a real-world ED.
METHODS
This cross-sectional study was conducted at the ED of a major, university-affiliated, Joint Commission-accredited hospital in southern Brazil. The study sample included all the medical records of adult patients seen in the ED between April and August 2014 and classified according to the MTS. Sample size was calculated on the basis of the total number of patients seen in January-April 2013 (n=503) and classified as clinical priority I (emergency) or II (very urgent), respecting the proportions of each category (0.6% of patients classified as clinical priority I and 3.9% of patients as clinical priority II). Therefore, the sample comprised 219 patients, 66 of which were classified as clinical priority I and 153 as clinical priority II, considering a 5% margin of error and a 95% confidence interval.
The inclusion criteria were age ≥18 years, classification as clinical priority I (emergency) or II (very urgent) on the MTS as noted in medical records, and having had NDs established within the first 24 hours of hospital admission. The exclusion criteria were admission to the ED by one of the investigators; arrival at the ED through previous contact with medical staff, e.g., those referred from outside facilities; and patients who were referred from the hospital's own outpatient services or who were seen more than once during the data collection period.
Data were collected from online patient records from April through August 2014. We considered records made at the time of triage, based on the MTS and on the triage nurse's clinical judgment, as well as NDs recorded by nurs-Rev Gaúcha Enferm. 2018;39:e2017-0131 es during the patient's clinical course. It bears stressing that both the MTS and NDs use standardized language, which reduces the risk of interpretation bias.
A data collection instrument was designed specifically for this study to collect sociodemographic and clinical data, chief complaints, MTS flow charts and discriminators used, and the NDs listed by nurses after seeing the patient in the ED, together with the defining characteristics (signs and symptoms) and/or risk factors for these NDs. At the hospital where the study was conducted, NDs (and all other stages of the NP) are an integral part of the electronic hospital record, and are filled in daily despite the challenges of ED practice. The collected data were entered, codified, and stored in a database created using Microsoft Excel for Windows. Data were analyzed with the Statistical Package for the Social Sciences (SPSS), version 21.0. The cutoff point for which MTS discriminators and which NDs should be tested for association was determined by descriptive statistics, considering the frequency of occurrence of both variables, since no previous studies have provided evidence on the most appropriate method to analyze this association. Therefore, our analysis included the 10 MTS discriminators most frequently selected in the ED, as well as the five problem-focused NDs and the four risk NDs most frequently established in this setting. Fisher's exact test (given the small, independent samples) or the chi-square test were used as appropriate for analysis of association, considering a significance level of 5% (p<0.05). Prevalence ratios (PR) and their 95% confidence intervals were estimated via Poisson regression to measure the strength of association.
The study protocol was approved by the institutional Research Ethics Committee (opinion no. 140145). All investigators committed to preserving the confidentiality of the collected data by signing a Data Use Agreement.
RESULTS
A total of 219 patients were included in the study, 110 (50.2%) of which were male, with a mean age of 62.3 ± 15.3 years. The most common presenting complaints were dyspnea (37%) and pain (35.6%). The most prevalent comorbidities were systemic arterial hypertension (54.3%) and diabetes mellitus (28.3%), as shown in Table 1 . Twenty different presenting complaints were identified in the study sample; the most common were shortness of breath (37%) and pain (35.6%). Fourteen different MTS flowcharts were identified, the most frequent of which were Dyspnea in adults (71/32.4%), Malaise in adults (51/23.3%), and Chest pain (45/20.5%). From these flowcharts, 16 discriminators were identified ( Table 2) .
Fourteen problem-focused NDs and nine risk NDs were also identified ( Table 3) .
Analysis of the association between the 10 most frequent MTS discriminators and the five most frequent problem-focused NDs revealed a significant association between seven discriminators and the five most frequent NDs, as demonstrated by the prevalence ratios, which measure the strength of association between variables. There was also a significant association between three of the 10 most frequent MTS discriminators and four of the most frequent risk NDs.
The discriminators Acute neurological deficit (p<0.001; PR 4.13; 95%CI: 2.37-7.19) and Seizuring (p=0.009; PR 2.31; 95%CI: 1.23-4.34) were significantly associated with the ND Risk for ineffective cerebral tissue perfusion. The discriminator Seizuring was also significantly associated with the ND Risk for falls (p=0.037; PR 2.22; 95%CI: 1.05-4.71). Conversely, the discriminator Hypoglycemia was significantly associated with the ND Risk for unstable blood glucose level (p < 0.001; PR 45.5; 95%CI: 6.47-319). Only the discriminator Shock was not significantly associated with any NDs. Similarly, the ND Risk for bleeding was not significantly associated with any of the discriminators. These results can be seen in Figure 2 . 
DISCUSSION
The findings of the present study show a significant association between MTS discriminators and the NDs most frequently established in an ED, demonstrating a correspondence between them and reinforcing the hypothesis that the data collected during triage also provide important clues for establishing NDs. In both processes (MTS and ND), the nurse bases the patient's evaluation on an interpretation of data collected in a systematized manner, focused on the chief complaint and on the patient's physical examination. This process facilitates identification of defining characteristics, risk factors, and related factors to support the clinical reasoning, both to classify the patient's priority of care and to help establish NDs during the course of the encounter.
Among the associations found, special attention is warranted to those related to respiratory, cardiac, and neurologic function, all of which are vital and highly time-dependent bodily functions. The discriminators Cardiac pain and Intense painwere significantly associated with the ND Acute pain, evidencing that these discriminators are strong clues that should prompt consideration of this ND. It bears stressing that the defining characteristics of the ND Acute pain refer to the mentioned MTS discriminators, such as expressive behavior, evidence of pain, facial expression of pain, protective behavior, proxy report of pain behavior, and verbal report of pain (5) . Conversely, the discriminator Cardiac pain is defined as a severe dull or heavy pain in the center of the chest that may radiate to the left arm or neck and be associated with sweating, nausea, fainting Rev Gaúcha Enferm. 2018;39:e2017-0131 sensation, and/or epigastric pain, and the discriminator Intense painis defined as an unbearable, lacerating pain, usually described as never experienced before, and with an intensity ranging from 8-10 (3) . In the present study, patients assigned the discriminator Cardiac pain had a fourfold prevalence of the ND Acute pain, and those assigned the discriminator Intense pain had a threefold prevalence of this ND, thus corroborating the hypothesis of our study. In line with these findings, an investigation on the frequency of NDs and their defining characteristics in patients with cardiovascular diseases observed that acute pain was the most prevalent ND (70.7%), with the defining characteristic verbal report of pain being present in 100% of the cases (7) .
The discriminator Cardiac pain was also significantly associated with the ND Impaired comfort, which has the following defining characteristics, among others: anxiety, crying, inability to relax, moaning, uneasiness and feeling of discomfort (5) . Precordial pain is usually associated with acute coronary syndrome (8) . Nurses should pay attention to certain aspects of pain, such as location, intensity and duration, as well as to its risk, triggering and relieving factors, to ensure proper assessment and care of patients treated at the ED. It is also important to highlight that, although precordial or cardiac pain may be found in different flow charts, this discriminator will always be classified into clinical priority II (very urgent), regardless of the flow chart used, which may explain its high prevalence in the present study and in previous studies (9) . Our results also reveal that patients assigned the discriminator Cardiac pain were four times more likely to present with the ND Impaired comfort, which corroborates the accuracy of the discriminator.
Another common clinical manifestation found in the present study and widely described in the literature is dyspnea (10) . A study that analyzed the demand of patients classified according to the MTS also identified Very low O 2 Sat and Inadequate breathing as prevalent discriminators. Of note, the discriminator Very low O 2 Sat is defined as an SaO 2 below 95% in patients receiving supplemental oxygen therapy or below 90% on room air, and the discriminator Inadequate breathing is defined as the patient's inability to breathe enough to maintain adequate oxygenation, possibly leading to increased work of breathing, signs of inadequate breathing, or exhaustion (3) . These definitions are in line with the defining characteristics of the ND Ineffective breathing pattern, namely abnormal breathing pattern (rate, rhythm, depth), bradypnea, tachypnea, dyspnea, nasal flaring, use of accessory muscles to breathe, and pursed-lip breathing (5) . Our study showed that patients assigned the discriminator Very low O 2 Sat were three times more likely to present with the ND Ineffective breathing pattern, and those with the discriminator Inadequate breathing were twice as likely to present with this ND, again confirming our hypothesis that MTS discriminators support NDs and constitute an important element for critical thinking and diagnostic reasoning. Moreover, the discriminator Inadequate breathing is found in different MTS flow charts, because it may lead to life-threatening risk for the patient, and determines clinical priority I (emergency), which explains its high prevalence in our study.
In this context, a validation study of Nursing Outcome Classification (NOC) for the ND Ineffective breathing pattern considered the indicator Respiratory status: airway patency as priority (10) (11) . This finding corroborates those of the present study, since airway patency involves the assessment of the discriminators Very low O 2 Sat and Inadequate breathing. Therefore, it is worth stressing that patient screening should focus on signs of respiratory distress or failure so that nurses are able to implement early interventions to keep the patient's airways open.
The present study also revealed that the discriminators Acute neurological deficit, defined as any loss of neurological function, such as changes in or loss of sensitivity, limb weakness (transient or permanent), and Altered conscious level, defined as a change in Glasgow Coma Scale scores during the last 12 hours compared with previous status (3) , are in line with the defining characteristics of the ND Unilateral neglect. This ND has the following defining characteristics, among others: alteration in safety behavior on neglected side, failure to move trunk, and failure to move limbs in the neglected hemisphere (5) , which shows that the above-mentioned discriminators support this ND. We found that patients assigned the discriminator Acute neurological deficit were 36 times more likely to present with the ND unilateral neglect, and those assigned to the discriminator Altered conscious level were four times more likely to present with this ND. It is worth highlighting that the institution where the study was conducted is a referral center for the treatment of patients with ischemic stroke, which may have influenced our results.
A significant association was also observed between the discriminator Abnormal pulse and the ND Decreased cardiac output. Abnormal pulse is defined as bradycardia (< 60 beats per minute), tachycardia (> 100 beats per minute), or irregular rhythm (3) . Some defining characteristics of the ND Decreased cardiac output, such as ECG change (arrhythmia), heart palpitations, and tachycardia, are similar to the above-mentioned discriminator (5) . In line with this finding, a study conducted at an ED included palpitation as one of the main defining characteristics validated for the ND Decreased cardiac output in patients with decompensated heart fail-ure (12) . Thus, heart rate and rhythm should be assessed by nurses during physical examination, since the ND Abnormal pulse may manifest as palpitations, syncope, precordial pain, and even sudden death. One of the resources that may help nurses to detect arrhythmias is the 12-lead electrocardiogram, which should be performed as soon as possible. Our results showed that patients with Abnormal pulse were three time more likely to present with the ND Decreased cardiac output, a finding that should be considered by nurses.
Other significant associations were also found between MTS discriminators and risk NDs. The discriminators Acute neurological deficit and Seizuring and the ND Risk for ineffective cerebral tissue perfusion. This ND refers to the risk for a decrease in cerebral tissue circulation (5) , which may be demonstrated by various neurological abnormalities, including seizures (3) . A previous study of the NOC validated 18 clinical indicators of the ND Risk for ineffective cerebral tissue perfusion (13) , including impaired neurological reflexes and reduced level of consciousness, elements similar to those that nurses evaluate when using the MTS discriminator Acute neurological deficit. Moreover, the discriminators Acute neurological deficit and Altered conscious level are frequently associated with ischemic stroke, a clinical condition in which the patient has ineffective cerebral tissue perfusion and one of the leading causes of morbidity and mortality worldwide (14) . Thus, nurses must recognize risk factors, signs, and symptoms of this health problem and pay special attention to the time since onset of symptoms, which is a determining factor to define clinical priority and patient prognosis, as earlier treatment is associated with greater therapeutic benefits. Additionally, in this study, patients assigned the discriminator Acute neurological deficit had a fourfold prevalence of the ND Risk for ineffective cerebral tissue perfusion, while patients assigned the discriminator Seizuring had a twofold prevalence of this ND. The discriminator Seizuring was also significantly associated with the ND Risk for falls, risk factors for which include alteration in cognitive functioning, acute illness, and vascular disease (5) . All of these factors are in line with the clinical status demonstrated by seizures, which translates into an increased vulnerability to falls.
The discriminator Hypoglycemia, defined as blood glucose levels below 55 mg/dL (3) , was associated with the ND Risk for unstable blood glucose level. This ND is defined as a vulnerability "to variation in blood glucose/sugar levels from the normal range which may compromise health", which may manifest by such signs as tremor, pallor, sleepiness, mental confusion, difficulty in motor coordination, and nausea. In the present study, patients assigned this discriminator, which is found in different MTS flow charts and is always assigned clinical priority I (emergency), were 45 times more likely to present with the ND Risk for unstable blood glucose level.
Among the 10 discriminators selected, only one was not associated with problem-focused NDs, and only two were not associated with risk NDs. We infer that these associations were not found for different reasons, including possible rapid changes in clinical condition, inadequate assessment or use of a discriminator, and/or establishment of an inaccurate ND. The absence of association may also be due to the fact that some NDs have very similar defining characteristics. Further studies are needed to address this.
In addition to this limitation, the present study also did not include any records of pediatric patients. This was a deliberate choice, as there are specific MTS flow charts as well as signs and symptoms in this age range, which would have required a different sample and a longer study period.
However, the discriminators associated significantly with NDs in the adult patients evaluated in this study all represent high-priority clinical situations from the standpoint of nursing care, as they reflect potentially life-threatening conditions requiring support of physical, neurologic and homeostatic functions. These associations reveal that use of the MTS, although originally designed as a protocol to identify patient care priority, also facilitates identification of the defining characteristics, related factors, and risk factors underlying NDs and, consequently, the interventions needed to obtain positive outcomes. Thus, it is understood that use of the information collected through the MTS not only organizes the priorities of patient care in the ED, but also facilitates the clinical reasoning process that characterizes all phases of the NP, in which the nurse recognizes clues and evidence of the situation at hand and distinguishes it from similar situations to establish the most accurate ND and/or intervention.
CONCLUSION
The results of this study, which was drawn from a Master's thesis submitted in fulfillment of the requirements of the Graduate Program in Nursing of the Universidade Federal do Rio Grande do Sul School of Nursing (15) , demonstrate a significant association between several MTS flow chart discriminators and the NDs most commonly established in a large Emergency Department. The discriminator Chest pain was associated with the NDs Acute pain and Impaired comfort. The discriminator Intense pain was significantly associated with the ND Acute pain. The discriminators Very low O 2 Sat and Inadequate breathing were associated with the ND Ineffective breathing pattern. The discriminator Abnormal pulse was associated with the ND Rev Gaúcha Enferm. 2018;39:e2017-0131 Decreased cardiac output, while Acute neurological deficit and Altered conscious level were associated with the ND Unilateral neglect. The discriminators Acute neurological deficit and Seizuring were associated with the ND Risk for ineffective cerebral tissue perfusion; the discriminator Hypoglycemia was associated with the ND Risk for unstable blood glucose level; and Seizuring was also associated with the ND Risk for falls.
One limitation of this study was its single-center design, which may preclude generalization of findings. Furthermore, the absence of previous studies addressing MTS and NDs in the field of urgent and emergency care may have restricted discussion of our findings. Thus, we again emphasize the need for further studies of MTS discriminators and NDs in other contexts of care to explore new possible associations and strengthen the results presented herein.
The findings of study contribute to the expansion of nursing knowledge in the field of urgent and emergency care, by providing data that bring theory closer to practice, facilitating discussions on the topic and contributing to the development of clinical judgment skills. From the standpoint of nursing research, this study is both a novel possibility and an input for future investigations, as it was the first to assess possible associations between MTS flow chart discriminators and the NANDA-I in a real-world clinical environment. From the standpoint of care, the associations tested and found to be statistically significant can help nurses expand their knowledge base and shed new light on the search of diagnostic accuracy in emergency settings.
